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Purpose: Liquid crystal displays (LCDs) have a number of advantages over cathode ray tubes and

conventionalviewers basedon film. However, it is known that the performanceof LCDs varies by

viewing angle. The purposeof this study was to comparethe angular performance and effects on

observerperformancein different typesof LCDs, namely a general purposeLCD for personal computers

andoneespecially designedfor medical use.

Materials and Method: Two typesof LCDs were usedin this study,anin-planeswitching(IPS)

technologydisplayespeciallydesigned for medicaluseanda general-purpose twistednematic(TN)

technologydisplay. We measuredtheluminanceresponsesand contrastratios for thetwo typesof LCDs

at different viewing angles(-60 degrees to 60 degrees). Furthermore,observerperformance at various

viewing anglesin thehorizontaldirectionfor themedicaldisplaywasalsoexamined by eight observers

basedon contrast-detaildiagrams.

Results: The two typesof LCDs showed notablevariationsin luminanceandcontrastratiosasa

functionof theviewing angle. Resultsobtainedin differentdirections(horizontal,vertical and diagonal

directions)indicateddifferent contrastratios. Acceptableviewinganglesin termsof thecontrast ratio

weremuchsmaller in eachdirection thanthosefor nominalviewinganglesin thespecificationsprovided

by themanufacturers. Acceptableviewing anglesof themedical-gradedisplay in thehorizontal and

vertical directionswerebroaderthanthoseof the general purposedisplay. There was no significant

difference in observer performancebetween0 and40 degrees. On theother hand,our results showeda

statistically significant differencein observerperformancebetween0 and60 degrees.

Conclusion: Contrastratioandluminance responseshowednotablevariations with different viewing

anglesanddifferenttypesof LCD. More importantly, thedetectionof contrast-detail materials of the

LCD monitorwas influencedby viewing angles.


